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EXPKRIMKNT STATION WORK. 

txlltiHl hy W. II. llKAi, ami the Staff of tlic Kxin-rlnu'iit Station Uei-onl. 



Ex|>t'rlnu'iit Station Work Is a subHui-lcH of brlw/ |iopirlftr Inilli^ifeiiis cotnpllwl 
from the i>ul>ll8hLHl ivportH of the iiKrlcuItiinil t>xi">erUiwnt stations aiui kliulved 
lustltutloiiH lu thlH antl oHkt countries. The chief i>l>Jcct of thoHo laihllcatlons 
Is to (liKa^nUunto throughout the country Inforumtlon a-o^nrdinK exi)crlniont8 at 
tho different exiiorlment stations, ami thus to ac<|uaint farmers la a Kcncral 
way with tlio iirosi'esH of nKricnitural luvcHtlKatluu on Its iiractlcal Hide The 
results herein re|>ortetl should for the most part he roKnrdiHl as tentative and 
suKKcstlve nit her than c<inclnslve. I-Vrtlier t-xiierlnicats uiaj' nuxllfj' them, 
and exj»erlence alone cmi show how far tha^- will he nsei'ul In actual practice. 
Tlie work of the stations nuist not be d»(>undo<l niK>n to prtn^uce "vultts for 
farming." llow to apiily tlio rt»«ult8 of exp^rlintMits to hl» own contll,tlpns will 
ever rejuahi the j>rohlcni of th« litdtlvldimJ fariiiVr! — A. <i. 'ifnuE,' iJlrictor, OlflT^* 
of Kxpurlnient Stations. 



CONTENTS^ OF I.XIli; 



Stwilizing tobacco-plant beds 5 

St«am Htt*riliziii)5 5 

Sterilization wilii formalin or fornMiIdehyde G 

Conditions essential to clover growing 7 

< uring clover hay 9 

The velvet bean 10 

Quality and conformation of draft horatss 15 

Oaroof brood mareaand newborn foals 19 

Managumnnt of tho pregnant maroB 19 

Care of the newborn foal 21 

Navel and joint diaoase in tho newborn foal 22 

451 



ILLUSTRATIONS. 



. steam atcrilixer (or tol>acco-plant betW 

. Velvet bean, showing loavtw, rtowora, and young podn 

. Velvot bean, Bhowing mature pods and soodfl 

. A high-grado work horso of fine quality and good conformation, illu«- 

trating tho "pointa" of a draft hortio 

.. Correct and incorrect types of (matema and feet 

i. Good and jKior iorm in crowp and hiips 

4 



EXPERIMENT STATION WORK/ 



STERILIZING TOBACCO-SEED BEDS.= 
Following the siKccssf iil pijutit't' of sKniliziition of soils for forc- 
ing givenhonso crops, tlio Conned iciiL Stjito l'lx])eriinont Station, in 
cooporjition witli tliis iloi^nrtnient, condnetcd experiments in steriliz- 
ing iobneeo beds, tlie resnlts of whidi Inive led several growers to 
iulojjt the i>riietice. wliieh liiis thns been ahundnntly tested nnd proved 
to be prncticjihle and j)rofitiible- The pnietiee conuist^ either in 
steaiiiinf^ the soil su/liciently to kill nil foreign seeds and niicro-organ- 
isins in it to a de]>th of 2 inches or more, or in treating the bod:; with 
formalin for the same pnrpose. 

Hetls which linvo tn'on i»roi>oi-ty Rterliize<l by steaiu wUI nocd no weeding, ns 
only iin (w-cnstonal wtMvl wMI show tl«elf boforo Hie setHllhijr tobai^co ptiinis nre 
imltwl. Tilts KaviiiK of labor atone iwys the cost of Btcrltlztn^ when ttie iiinm- 
rntiis for It Is at tiainl. Tbu root rot wlti also be klllc*! ami the tobacco thns 
saved fii>ni ll» attackH. Whwllier "calico" Is Itsssciiod by tho treatniGTit has 
not heoii <tot<'i*nitiiod, nllhonK'i onr obsa-rvatloil tbiH year, to wbirh \vp ri^for 
later, BnKKest"**! tinil fbU ndght be the cas& 

It is n niatier of coniinon observattou, both hi Krconhonscs and hi tobacco 
beds, that the idants In sterMtzt'd soli Ktnrt <]ulcl;cr and grow fasfur than hi 
uiitraftteil t^otl. 'IHils Hiay be hi )tnrt tiK|.>bibi«d hy tiie wnrnilnjc of the Holt, 
i>artly by a poKsttde fwilvtMit acthai of the »taeiii or bent«d niotstnre on Ibe pbint 
food In tlie soli, hut hs no doubt In lariie inirt dtu! to a ciiaiiKe In tiic nilcrobo 
llfo of the Roll offcclCHl hy the treatment, wtilcti may utterly destroy certahi 
kinds of nitcroties, represH others, and yet leave conditions favorable for the 
rapid growth inter of tiiose ejKjclcH whlcii make nvntbibte tiie nitrogen of the 
Will or ottiei-wtso favor the growth of tlio tobacco jilaut. 

Tlie root rut nnd siaiie other fimgns troTibles apiM^ir to bi^ • coniptettiily de- 
utrnyctd i>y st#nm slertltzatlon and hirgeiy by the fnrhn*lln tTw4tnnj<Pt. 

STEAM STERILIZING. 

I'luire are required a portable steam iKilter— -e» lo S horsepower- -which will 
lanlntaln a pressnro of from TH to IW poniuls. and steam hose whieh will stand 
that pres-aure, with the ii jwnwmi ry connections, 'i'ho HteamliiK apiiarntiis found 
ino8t convenient was d»vl»«*l by Mr. .\. 1). Shaniel nnd Is shown hi fignre 1. 

It Is a pun 0 by 30 fewt square nntl G Inches d»ep, made of JS-gage galvanized 
Iron nnd hiiving n handle Inir at onch end. It Is rewnforeod wKli strap Iron to 
liutke It more rigid and Is fitltnl with a nipple for the ho««> connection. Tlie 
one In nso at Knst Ilnrtford cost ?-10 and Bboiild last 30 yearn. 

'A jiroffreag iv.cnrd of oxpfrlmentnl Inquiries, |)ubll»b«fd wlOiowt aHHiimptlon of n-spon- 
ttlhlUty by the dppiirliociit for tho corr(K»tn(i»8 of tbo fitots and coni'Iii«lons rpported l»y 
the »tiitlon«. 

'f'ompllpfl from ronni«*tlciit 8lal<> HU\. Mul. ItlO; H^e iilf»o V. H. IMntt. Akf.. nurvmi of 
I'Innt ItifljiMtry H)il. 158. p. :{5. 
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EXPKRIMEXT STATION -WORK, LXlll. 



If a RterUlzliiK imii can not be got reiullly. exiierlem-c lum kIiuwii tliat a tight 
wcHHloii liox of iibnnt tlic smup iiutjisiirtMiUitiit 1h oiinnUy elTtfctlvc. niiil boliiK a 
IKJor cnudiictor of litMit iirobHl>ly u^^a 1^ steum to do the smiie work. 

Tb« b«d. liMvlng bemi fm-tlUmKl. Ih rnkcd smooth nml mutle i-miAy Cor sowing. 
The imii,l» ^v^tiPil,ov»r,y^^1.<jf V^.}i»<l^^a Uf ^]s^ j^^m^ jyll^Into the 
BoII. Kt(?aiM i« tnrxiefl on jiJMi Bm^t^t l^.in'^H^tt-e jef_M J^»t ifie^ids for 90 
uiluutca. • • • 

The imu Is thfu moved on, mid It Is recoiumeudtHl to eovor th© HteiiiUHa soil 
witli l>iirhip to hold the hejit us \i}ng ns nmy be. 

Where tln^ beds nro m " nnd h»nK, inucli time can be ftavod I>y putting the 
bolUT luldwiiy o, tb*^ ■ ^\nK two HtorlUzers, one at,anch «h1 of the l»ed. 




Tlu! Hteiiui iH tunned hito the Het'oml when the first hiiB been .Rtf»nmed fqr ^ 
inli\iites, ami the i>iin rpiimlnn tli«re to l(i>ld the hent for 2yi lulinites and la then 

jg^^^i^i *>"• * * • 

^<;nm t^tcrlltzntUm Ih the nioro c'onvtinbMit where n boiler Is jiatir ut hiinil luid 
ejrccttvy In kUUng ,wcod peedp, but for snmll ;b4»dH «nd I'Inces >vht're the other 
nplHimtus eun uot Iwp aoi, the fort^nilln troatnieut fiin be .snbHtltiited. It I« best 
ii|)|iUea In tlitJ full nnd wlien the soil Is coiuiiariitlveiy dry. The following 
nitittlKMl was snrceBHridly nsinl by Dr. (Mlnttni of this atnthtn In 

A Molntlon of 1 ]mrt of fonnalin — iO i»cr cent Btrength — In TOO parts \*t wiiter; 
te' " J'^"* j,^ K<wd c«}jnmorcliil fornialdoliydQ. alwo ciillqd " l^ormalUi." 
» Sep also method proposed by A. I». Solby In Ohio SUfl. CIrc. »9. 
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12i gallons of water, wns gradually sprinkled over the bed .at tlie rate of 
a gaJlQU per s^iunre foot, twKlus cacc uot to im<idle tAie twll. 'i^e bod was 
M'llr ixw4n» or SAf^ t<d ^\^4mM^ f^llMS. 

« week after treiituient. lafM ttuo SowtHkJki sAAl >» th« «aU ^ib^iNi^ -l^i 
i^utjng igeod. StirriOjC 'tMe imiU tnnMH^v e4>««)oMtM«i|ii ^f ^tbe ^owu»4foi 
and excessive moisture. 

For fm^ther dire(;tions regarding the planting of the seed and the 
subsequent cuJtiuve of the plants the reader is referred to previous 

COKDITIONS ESSENTIAL TO CLOVER GEOWING.'' 

W. P.. JJroolis, of til© ^lassacliusetts Agricultural Kxperiment Sta- 
tion, g«P«i -tJio foUeiA'ia»g .sowcise summary of coiidiU@iis essential to 
the most sticeossfwl »nA jMotitahle growth of clover as brought out 
by his own experience and observation: 

SuccegHful clover Ki'owiiig Is iiui>OHHlbLc unless tlic aoii coudltlous are right. 
TlWHC iHants will thrive uiion a consJdemble variety of soils as ri^rds texture 
aaU comyosltloo, bviV fur tlio iicst results a deei», mellow, aud fulrly retentive 
soil wlilch Is well jdrAi^ed Is i>8sentLal. Clo^^s will jibsolut«ly fuJi if is 
any ^^sldoiable pro^i^on of /rjie riaii in ^Hie soil, or, -In fa-Fm«rs* IaH#in*we. 
it tbe soM he " sour/' Jf b4ue UtiuuH pu[i#r In cantaet wltJi moderately moist 
BoU turns red as it ubsurl^s the moisture, tills is an indication tiint tbe soil is 
80ur; but thti -iiruier wjil l>e wise if, before lucurrlng «ny considerable expeuse 
for tlie correction .of acidity, he imikes a .careful test for himself. One of the 
best fariuei-'s t«^t-H £na Im carried out as fotiows: Ttrice t^o ama ll pl+itw ot land 
1q a ielti sHppose<S jLo ix>esoss " so^u''* soil, and piow thwi both. Plats cot«t«i«- 
iQg mhout 1 square rod each will be ouffloleut. The»* should, &t <?«ursa, Iw- Jo- 
CQtad In a rcprcsoiMativ** I'torldOQ of the ileld. Aft«r f>lowlHK, sf>P4Mid abotM 9# 
pouuds of builders* lime or aKricultunii Huie on one of the plats. AVork j^Jiis 
Uiue hi det'ply witjti the wiu«i harrow, then manure or fertilize both piats alike 
and heavily, and iilant table beets, if the soil Is sour, tliese lieets will grow 
iDueli better on the plat to which the llnie has been ai>pHed Wian on tlae other, 
Bad l(t is tMfe to coftiebide tluM: a Iseavy iM^iMcatioii of Hote wM mitmitUtl be- 
fore clovers will Hourlsfi. Jf the e\perlm«ibt Jndlcattwt tiia-t i4me is ost^en^tlai. 
It will jiroimbly bo nee<lt;d iit jibont tiie rate of 1 toil to the acre; ihe weight 
referre«i to to be taken before sbwklug. If nlr-slacked Umo is used. 3 4 tons to 
tlie acre will not be too much. The best season for fliipIylijK Uiue Is antnnin 
or early spring. As a rule, it slioultl be spread ui»oij the plowed Jajid and 
dw>iily worked in with the disk hnrnjw. 

'i'Jie writer Is aware tAiat splendid elovtfcr lu often grown whtM'« the liuid Is 
heavily dressed with nmoiure. He Is iu;)t d.l^)»ied to deuy tlie fKi^b^t^' of 
producing fine crops of clover on manure alone. lie wouJd. uo.verth»lesK, iM*£e 
that aiauure alone be uot de|>ende<i ujiou as a menus of enriching clover land. 
Tlie loading and most valuable <'lemcut of plant food iu manures is nitrogen. 
The application of this for clovers iu any conslderaidc amounts Is nunccessary. 
If Glov.ars mm grajn:u on ^aiiur^, t^a^- wJM f^ml Aip»ti ^ha uljbp^ipu i|i 
manure; the^ will i^f>t 4ru#v tfow tjitf air for tiu¥t -^ime^. firos^O^g cl&iAftfr 

» TJ. B. Dapt. Aar., f-'ni-mivs' UuIh. ^ S4e. 

.•eompUod liji&m M«Hiui(r)iwwtMa »tm.i «(ul. 134. {>. &«. 
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uiRHi manures, therefore. Is not the best econtnny. Moreover, It Is luiiwrtant to 
|M>int out that the frraascs w!th which clover Is nioHt i?en»mlly ffrown are 
Kreatly InvlgoratCHl by heavy (Iresslnffs of manure. A strong, rnnfc growtli ot 
the timothy nntl re<ltop will tend to crowd ont the clover. Fine crops of hay 
miiy be produceil, hut It wMI not he clover hay, nor rich In clover. The writer 
would aot he und^R^j^e^ urging that manure should never bo nseil on land 
which Im being prepnroit for clover, although lie would strongly advise agalast 
tu|)-0reK8[tig clover with mnnnro. On soil which Ih natnrnlly poor In nltrotien, 
manure may wisely he nse<l In moderate nnionnts for crops prwollng clover. 
Heavy dresHlngs would be n mistake. It Is far bwtter to use the manure In only 
niiHWrate or BUiall amounts, and to use It In conne<?tlon with nintti'.rlnls which 
will mupply lime, phosphates, and iKitash. 

We shtmld not forget, lu consldt'ring the bewt means of gi-owing clover, tliat 
the stock of nitrogen In the air from which It Is caprthle of drawing Is p^a^ 
tically unllmlte<l. The more of this nitrogen we can gather la the crop and In 
Its nxtts and stuhble, the better. In a certain Hwise, this trai>i>efl ntmo«pherlc 
nitrogen Is so much clear gain. In eiumldvrlng this point. It must be rwncm- 
lM,-re<l that the clover plant, like other iilnnts, must take the different food e*e- 
mwits In ft certain balnnce<l proiwrtlon. Though the nitrogen the clovers need j 
Is practically unllmlteil In amount, they can not make a heavy growth unless \ 
provldffl with a great abundance of the elements which they must take from ; 
the soil. It Is clearly unwlHo to losstm our clinnrea for gathering the vnlnnble i 
element nitrogen from the air through failure to supply the soil elements in j 
ad«qitiite amounts. The rule, tbwt. In prepnrlng for clover or In topHtrenslufc for i 
elover, shonlil be to supply the phosphates, itotasb snlts, lime, and possibly mng- 
neuln In great abundance. AVItb these present In abundance, and with a sol' 
of such a character that It will furnish suitable conditions and supply the 
n€H'de*l moisture at critical times, enormous crops of clover niny he jiroduced. 

One of the most lmi>ortant discoveries of recent times Is the now generally 
known fact that the iiroseiiee of certain hacterhi living In symbiotic relations 
with the clovers and other membws of the clover family, nnd found In no*luIe8 
on their ro«)ts. Is essential In ordi^r that thwie idnnts may draw upon the air for 
nitrogen. The ufHlnles which In the ciitM? of clovers Indicate the presence of j 
«ultable bacteria are whitish, more or less elliptical Inidlcs, of about the size i 
of the head of a small pin. These grow singly or In small clusters, mainly oa j 
the smaller roots. They can be readily found by taking up clover plaats i 
irrown imder proimr aondltlons, with care not to break off too many of the I 
Kmull roots. Itactisrla, as Is generally miderst<Kid, are plants. They are very ! 
minute. The bacteria themselves are the veriest dust of the dust. As might 
be supiK>se<l. therefore, they api»ear to be very widely and fre<*ly dlnsemlnate*!. 
and proltably through the air. The slightest currents of air must carry them- | 
The dust from a freshly turned clover so<l nmst aontaln countless millions of 
them. Ill certain qnnrt»rs It has be»n nrgeil that failures to produce good 
clover are freipimitly duo to the absence of sultatde bacteria, or to their pres- 
ence In Insutllclent numlM'rs. Certain experiments with sterilized soils • * * i 
Indicate to the writer that <iover bacteria are everywhere; and It Is not li'^ i 
bttAl«f that failures to prodnce natisfsctory croiw of cIov*r In this State ca" 
ofttm. If lnd««*fl they can ever, be attributed to tli« cause under consideration- 
The writer bas never seen a case where. If a soli Ik- brought Into jiropwr comll- 
tion «H tn draliuige and freedom from acidity, nnd well stocke<l with pliosphntos 
and i)«>tash. clovers have failed to grow; and he has never obsecved clover | 
plants In any locallt.v and fwlbwl lo fbid abundamKM of nodules on th«ir roots- 
It Is, however, of conra« a i>o»tribMlly tiiat thwe vtmy be Io«alltle« where It wlU 
4B1 
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pay to Inocnlnte tlie soil deHlsiied for eloviT with siiltoble bncterlii. Tbls Inocu- 
lation may be carriati out In oltliar of two ways. First, soil from n locnllty 
wbanf clo\^r thrlv»8 nnd wliere tli« nodules ^« known to be tibnndnnr nui.v 1ns 
scnttfroil over tlie fiffkl wliero tliK clover ]» to fete sown, and Innnedliitely Imr- 
rowi'd hi. Five or six liundretl lunin^lsi of sncb (m>H ]>«■ iiore will be snlHcloiit. 
SecoiKl. II culture of tbo proi»er Hiicolca of buetcrla may he iiaed In aeeordirnce 
wltb directions whicli will bo fnrnlslied wltli It. 

Full directions rognrdiiig the inoculatioti of soils foi' legnniinoiis 
platits are ^^jveii in a proviotis Fanners' l$tilletin of tliis depnrtiuent.* 

CURING CLOVEK HAY.^ 

Tn view of tlie tliffiottlty generally e'ncottiitdj-ed in sectiring* properly 
cured clover hay, it is believed Qint the foUowin^j sn^jifwUoiis on tJiis 
subject by AV. 1*. Brooks, of the Masstjcliiiflotts Kxperime^nt Station, 
will 1)0 of interest and value to many who are engaged in the growini^ 
J clover for hay. 

Prof. Brooks j>oints out that the first considenition is tJte proper 
degree of ntatnrity of tho elover, and states that clover is often allowed 
to .stand too lute to givo best residts when cured as hay. 

If It bo snfTere*! to remain nntll ii considerable projKjrtlon of the hende ore 
browa nn<l the see<l ripe, there will be but little rowen, while there Is imidi 
il«n«er that the roots of the clover will die after the crop Is out. Jtelatlvel.v warly 
onrttajp. then — before ninny of the heads ore hrown--ls desirable, both because 
a bettta* rowen crop will be st»cnre«l and becanse the clover will iwrelst In the 
niowltig longtH*. 

Good weather Is essontlnl for the sntlsfiictory mnklng of elover hay, as It Is. 
liiilowl. for the satisfactory ninkln;? of any liay; but it Is for more Imiwrtant In 
the case of the clovers tbnn for tlniothj'. on account of tlie fact that the 
clovers nepd nnicli more drying. The best hour In the day for cutting, as It 
appears to me, Is lat« In the aftiM'uoon. Wlmtevar the hour. It Is essantlnl to 
tpei> hi mind the fact that In the curing of clovw hay It should he hnndUHl but 
Utile after It begins to dry. It Is generally well understood that too umcb 
haDdlhiK as the crop dries results In the breaking off of the leaves and heads, 
which are the most valuable portion of the crop. Whatever the hour of cnttlnjr. 
Ih™, the fact should be kept In mind that this crop should be teddtnl but Itttle 
In curing. If cut lale In tbe afternoon, the crop may be tedded once the follow- 
ing forenoon. If the weather Is particularly flue. It will then be ready to rake 
aiMl put Into cocks late In the afternoon of the stinie day. If tlie elover Is 
airing more Plowly, It niny bo best to leave It In wludrf)\vs ove* one ulght, and 
to tnm them.' carefully with the fork the next forenoon, and to cock on the 
aftoraoon of tlie second day after cnttlug. The use of bay ciips In curing clover 
hay sliijiilrt be more gtinf^ral. It Is desirable to leave the elover In the cock for 
n rmniber of days, soni«tlnias as long as a week. The hay Is coarse, and If 
«po«e(l to rain it Is badly daniaf|«d unless the cocks are i)rotectetl l>y caps. 
VCliw examination shows tbat the clover In the cock Is apparently cured, It 
8lj»nUl be Hllghtly fjpaned iind turned up from Hio h«>tt<uu on t\w for«noon of 

I IT. S. Rept. Asrr.. Knrmwrn* Hul. 3i.%. 

■Couipllpd from MuHHflclnisettt* Hta. IBul. llii, V- 87. 

16793'*— Bull. 451—11 2 
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n };<«Hl (lay. It will then he rtiuly to imt In in thi' iiftcnuinn. ('lover li«y ciu-etl 
In thlR inauiier Hlioulii lutlrt siihstniitlnlly nil Ita Iwwos and liemls. jiiul sliniilil 
rlwv iif a lirleht-Ripm cr lor. Smjli Plovw Is one of the most viil,ialiK> foiiiKi. 
crojw, wlU'thMr for t*titt'lo, Rliu«p, or lior«4fH. Well-ciiriHl clover hi»y, popular 
ot>l»loii to di* ronn-Rry iiotw1thHlau(41nK. 1» a wif» ami vahinhle tiMMl for liorwes. 
wlili-li will \iwma nmc-li l^ws jfraln wli«kn re<,l Hueli hay than whiHi tlaiolliy hay 

It) HHO(l. 

THE VELVET BEAM.' 

Vvw crops giv(» siitisfm-tui-y results f<ir as iiinny jmrposcs as tlu! 
velvet bfnn (fij;^^. "J aiul S). Its fii-st u^^o was for tliu purpose of cov- 




Via. 2. — Velvet b«Hin. nhowlnK Irnri'i*, flowoii nna ■tu jw: ptuli*. 



oring trellises, screens, or unsightly places. Its riniek riink •jiovvtli 
makes it exeellent as a cover crop and for ornamental purposes. Tlii'^ 
featnre. makes it objectionable in citrus jrroves because of tlie ilanjj;er 
that the trees will he eianpletely shaded, or that the vinos will ii\ter- 
fere with patherin>r the fruit. In open fields, however, it is not only 
nil excellent cover crop but is very ellioient in the eradication of 
troublesoiiio weeds. Its use for hiiiiiaii food is limited. 

> fomiilli d from Alnbiima Collpw sm. Hut. 1(M ; I'lorWn SW. lluU. OO ami 1«: 
Norlh Imkotn BIK. tml. !W : I'. ». Ix-p'. AKr.. I'Hrm.TB' Mul«. 7H, p. 1:' : 102. p. 41; Scnii 
t>. 1>; tnir. liBnt InililK. tlulB. 141. p. '-'5, «pd 179: Dlv. ABrtxI.oliiKy Clrc. 14. 
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Like oll)(u- lo^iuiies it is of great importiuice ns a soil iin]ii-ovcr. 
The nodules -whic-li collect nitrogen from the nir viiry in sizL> from a 
mere speck to the size of the i)ecan. The greater i)art of the nitrogen, 
however, is found n> the vines. 1»«v«k, and s»e<l«. An entire crop 




■'ii' — Velvet iHMiii, siiowinK mattiro poda aiHl s^mmIa. 



plowed under as a fertilizer hn.-i been found t t> add to (^JU'li acre ani- 
niouia equivalent to that applied in 1,000 pounds of collonseed meal 
containing 7.r> per cent of ammonia. A Ion of beans in the pod con- 
tains 54.8 pounds of nilrogen, 31.8 pounds of potash, and 13.8 jiounds 
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of ])liOKplioiic. iickl, Iiaviiifj ii feitiliziiifj viilno of sJlO or $11. The 
hulls contain n nuioli higher poroontuge of phosphoric noid nuil 
pot iish. 

In Kloridn the avoriigf of iin out croj) prochKed after velvet beiui 
»tnbhlo, »nd ono nftpr the ontire < iop plowed under wus four times as 
grant ns the avorogo of erops foUowing crab grass and niillot stnhVjle. 
and slightly j^raater tluin the nvenigo of erops following eowpen 
stubble and that followin^f cow|)e!i vines plowed nndwr. At the 
AlobHum Station it was found that the crop of sorghum \vbs newrly' 
do>d)led as the result of plowing under a crop of velvet Ikmius or of 
(*owpeas. The returns following the two green manure crops were 
approximately equal. At the same station both velvet beans and cow- 
]ieas produced more than four times as inueli green forage as did 
(lennuii millet. From the Alabauui results the cowpea and velvet 
bean appeared to atford practically equal yields of hay on good 
land, but on poor, dafiii, sii.ndy I«nd the velvot bwn may afford h 
larger yield. 

The vclv<'t beau is consi<lered especially suite<l to Florida. It fur- 
nishes 11 better and cheaper source of protein than any other winter 
forajje crop, but dottt^ not supply tureen paiitture at any time. It may 
be pastured from De<*eudHfr until the app4jfirance of grass in the 
spring. *^s cattlit **Ht only about .'>0 per c<>nt of tli» l^avu^ and vin&s. 
a amount trf humus is added to the soil for the sueeceding crop. 

It is estiuu>t(Hl that an aniu^al will fatten on IJ acres. In Florida tho 
velvet bean has the advantage of the cowpea in freedom from attack- 
by the neniatmlo which causes root knot. It makes a heavier growth 
of vines, ix'tui'iilnj^ moi-e nmntoaia and Inmius to the soil, and the 
lea\'es arul vines go down to the groun<I together when killed by 
frost, while the Aim of the cowpo* renmiu upright tind all<iw the 
wind to .scatter the leaves. 

These facts jirobably furnish sniricient explanation for the increase 
in acreage devoted to velvet beans in Florida — from 10,82!) in 1001 tr) 
22,0:i!) in 1007-8. It nuist be rwnemlwruil, however, that equally 
good results can nxit l)o obtainwl in all parts of the country. The 
velvet beau is a tropieni plant r«quiriii)e about eight luouths for its 
maximum growth of vine and proihictiou of .sued. While it may be 
grown as far north us the ceiitral p«rt of Missouri, it will not yield 
n profitable crop of see-d more than 200 miles north of the Gulf coast. 
■\Vlicu planted in Xarth Dakota, the biMins made a growth of about 
18 inches and wore in bloom when harvested just l>efore the frosts nf 
oarl.v fall. 'I'be analysis of the nir-dry substance of this crop iu<li- 
cated that the beans were much infci-ior to peas as nitrogen guth- 
<'rcrs in that climate, as the plant contained but 2.57 per cent of 
nitrogen as compared with 3.(1 per cent found in pan plants j^rowa 
undi'r the same conditions. 
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Tho time of planting velvet beans will depend upon the latitude, 
season, and the ])iirposc for vvliicli the crop is grown. In north cen- 
tral Fhirida, idanting for a liay rop may be done any time from 
ilay 20 to Jnly 1, but if the crop is to be plowed under tlie following 
fall or winter, pastured through the winter, or liarvestcd for seed, 
the planting should be done not earlier than April 1 nor later than 
May 1. Such wwly pl«ntinjjrs, h«w«w«?j, «r« Hk»ly to result in a 
tnngiled growth of c<»rg«^ woody rmm djlRwdt to hm-vest for 1-iay 
and unpalatable to sioalt.. Xh» Wlojti^* Slaiioii feds ShM> JwJvet bo«ns 
l)lautpd during the V»t*r hiil-f of April *ill produce thvee or four 
times as many beans as those jjlanted after June 20. 

Sound seed must be used to secure the largest yield. If the beans 
are planted in the i)od. they umy be soaked over night to soften the 
pods and hasten germination. This method of planting wastes seed, 
l>revonts jilnntiugby machinery, producer an imeven stand by reason 
iif jioor germination, and renders seed lelcctiou by means of the fan- 
ning mill impossible. Velvet l>eaus may be improved in yield by 
seed selection. At the I'^loi'ida Station selected seed produced 1^3.79 
hu^iels of shelled bcHus p»r acre, while the yieJd from seed just as it 
c»me from the hull«r was 28.37 bushels. This incr««se in yield made 
a diffiu-anoe of about $10 acre in gross income from the crop as 
a return for th*? rejection of tlie small, shriveletl, and faulty bftans 
at planting time. 

.Vs velvet beans can not he cultivated after the vines have I'eached 
uuy considerable lengtli, preparation of the seed l>ed should he deep 
and thorough. In Florida the ground should be plowed to a depth 
iif 0 inches in December or January and harrowed the samo day. 
TUo use of the harrow shoidd be resorted to at intervals of 10 days 
throughout the winter until the beanf; have been planted. The 
iiielho<l of plowing just enough to cover the beans and leaving the 
middles unplow#d usually residts in Uie pro<luction of nboiit one-half 
a crop. 

If plantad alone velvet b«»ns sliould be 10 to 15 inches ftp»rt in 
tlip drill, in rows 4 ft*e< apart, or at the rate of about a pedc of sfumi 
per acre. It is belter, however, to iilaut in rows G or 8 feet apart, 
alternating with rows of corn or sorglunn to help support the vines. 
This method produced a yield of 20..3 bushels of shelled beans per 
acre at the Florida Station, while the former method jiroduced a 
yield of 22.5 bushels per acre. The yield of corn " was i)crhai)s 5 to 
10 bushels." At the Alabama Station a yield of 7,300 pounds of hay 
per acre was obtained by planting in drills 2 feet apart, while tlio 
Ixa* yield obtained by broadcasting was 5.3G0 pounds. The same 
liislhod produced the best yield of cowpca hay. 

The Florida experiments indioiite that tlie velvet bwn is a urop 
that does not respond economically to tb« application of any fer- 
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tilizcr on tliiit soil. An iiuTeiisod yiclil wiis somctiinea obtniuod, but 
cost inoio than it wiis «orlli. As with otlier U-fjumes. liowevor. in- 
ociilntion miiy bo necessary iiiul may Ixi aceoniplisbed by secnring 
from an old eowpeu lield a quantity of soil about equal in amount to 
the seed to be planted. Just before ])l:iutiuy the seed may be moist- 
ened and mixed villi the soil. In this way the lield is sn])plied witli 
the udero-orpjanisms ueeessarv for the norutal di«velopuiefit of the 
nitrogen-gal herinfj uodides. 

When plnntKl in rows, velvet l>oaus should bs onllivated until thuir 
gro^vtll rende**A fui'ther tillage impossihl©. A.ft<#r this time Uie vimss 
th«nselv«s; will »niotker out n-ll weeds and ^vtum a-nd tAie ^<;iK)^ will 
ohinin abnndant plant fo<id if the weed btnl h«s httmi propwly 
l>repa rctl. 

The time of hao'esting will depend eutirelN' upon the purpose fvir 
wliich the erop lias been grown. If used for hay, Ihe crop should be 
cut just when the young buds are well fonued, allowed to wilt aboat 
48 hours, and enrcd in the ^hocrk for several days. To avoid loss 
thi'ongh the dropping oi le[iv»s, the vines must not become too dry 
before being plaeed in the shoek. The danger of heating is some- 
what less than in case of pea vines, as the beans do not pack together 
so closely, but the shock should not be too hirge. If grown a.s a green 
nuinure in Florida, thu cro]) should Ik! plowed under in Decwubcr in 
order that the leaves Hud vines may l)e wall rotted Wfore spring 
planting basins. Tf grmvn for xemi, lmrvestiiH|f »ho«ld not bogin 
HKt'il tiha vinaii havo iHMvn killstl by frost, but shmdd be eowipleted as 
e«rly in Dee<nnb«|i- or .lanunry an jiowsiblu. If grown as a forage 
crop, the bewns may l>c loft in the Ireld thronghiMit the winter with 
little loss frcmi decay. 

Tlio velvet bean is a highly nitrogenous feed and should not be 
fed alone, as such feeding has been reported as causing abortion 
among cattle and hogs and blind staggers in horses. The hay when 
fed exclusively to lioi-ses is likely to cause kidney trouble, but this 
danger may be overcome by mixtme with an equal amount of eralj- 
grass hay. It is also stated that the fat of hogs fed too exclusively 
on velvet beans is dark in color and oIl'iMisive in taste and smell. 

The velvet bean has but one insect en«ny cwieing s»rio«s injury. 
This is tJie eaterpillnr of the moth Anticarma genrnimtHMg, The crop 
is not usually atlxekad until the beans begin to bloom, wheti the lariK 
first e«t snniU holes in the leaves, then as thmr number «nd size in- 
ei-efl*e th^y devour the leaves entirely, leaving nothing but the bare 
s-t«us of the plants. T51ackbirds. ricebirds, and the -'green sparrow 
r»udi»r ettective service in holding this insect in check, cpeeially tl'e 
former, when they appear in large flocks. The larger bird.s are so 
cliuusy that they allow many insects to eseafx', but the "green sjinr- 
row " gets nuilcr the vine and picks olf uuniorous caterpillars. The 
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most effective iirtillcial reiiieil.v yet discovered is the aiiplicution of 
frem 1 to ;5 pounds of Paris <rrecn per acre. The Paris green niav be 
mixed with nir-slnked lime in tlie proportion of 1:3. The nilxtnre 
inny be phicod in a bran sack <a- otlicr loosely woven sack and sncli 
sack attached to the emls i>f a board fi fi'et long aiul balanced on a 
mule's back. If a boy rides the nnde nji and down between the rows 
of lieans. the eontinnous joltinjf will if|)i'inUle eninigh Paris green on 
the foliage to poison the osterpilliii'S, If necessary the Imy may strike 
t\w board gently with hi* hand tt> in<4r#«« the rat© Oif miplicalion. 
There will b« no danger of IoIm firf SStiwk pnsfiiriiig on »«lvet huans 
after such tretitnient. 'J'ho (HUoiint «>£ Pari.s ^reen appliwl is small, 
ami the rains xtxin wash it MT llie fblisge.' 

(ITJtolTY COWFOMfATreS or DiiiCFT HORSES.' 



The typical, idotd draft horse, according to A. S. Alexuncter, of 
the Wisconsin lOxperiment Station, stancls over 1(1 hands- ("> ft-i-t 4 




Fig. 4. — A hlt;h jirado work horap of fine qiiflUr.v antl k<"m1 conforma Itfon, injislrntlnK ttlc 
" points " of n draft horse. 



inches) and nnilcr 18 hands high, and w»ighs 1,«00 pimnds or more 
in ordinary flesh. (Fig. 4.) 

't'or further Information on thin eaterplllar see 1*. K. Dfpt. Acr., llnr. Knt. Rul. 54, 
I) 77. 

*CompIIpd from Wisconsin Sta. CIrc. Inform. 17. h'or duacrlptlon of roarkpt classes 
md grades of liorseff see IT. R. Dafit. ABr.. F(irm«r»* Ilnl. «34. p. 22. 
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The form sliould bri>:ul, tleep, ninssivt.', evenly pmportionctl, 
uiul Kj'iiiiiietricnl, the entire niuke-np HU|?<^o.stiiig' great strength nnd 
weight. The body sUt»uUl bi? massive, blocky, iind compact, and 
squarely set on short, hroiuh clenn, stnrcly legs showing fine skin, 
Inrgti joints, nnd pi-ominent tendons. 

iUnnl (iniillty Is bIiowd Iiy fine, brlj^bt, silky hiilr; soft, iilliible skin; cleiiu. 
w»ll-<l«iHwe<l twdoivH; miiAo^h, w«1i'tl«\«ielit]ffMl mit9e3«R ; stroufi, nfiH>(>tJ) lH>nt^<4. 
It Hsimlly Is n»*«<»clutetl with style. «itlrU, nnrt Intelllgenee Indlcntlv* of 
" breeding." ♦ ♦ ♦ 

Tbe ilrnft tiorsc should walk spryly wUh rtr^nilar, Btn)l};bt Hteps Hiifl ail*MRIv' 
lifiicl. Tbe action when trotthiK^ shonld be ^'roe, Fi»rIiiK3% aad stralKbt. • • • 
A draft bm-se does nioHt nf his bard work at Uio widklnj? gi\lt. It \s tb»>r<>- 
f(»ro ln»iH»rtant Ibat Iio should he nl>Io to walk fast without tiring. lie sbnuld 
he nhic to wnik 4 uilles an bonv wltli a loud. To do tbls tbe action iiiiixi ite 
IHtrftH'tly r«^iiliir, stralKbt, nnd levt^l. Joints initHt \w quk^ly wud fully tloxwl; 
fet't mnst he advanctNl nnd sot down without deviation from ii «tralKlit liiitt 
Soles of the feet sbonld turn un nud show tbe shoes plainly as tbe boif* 
moves nway frmu tbe observer, at Iwttb walk 4ind trot. The feet sliouM lie 
lifted (inlckly and evimly. anil l>e set down squarely and flraily. 

Tb»re sbonld he no '* paddllug.*' "dlsblne.*' or " wIukIub " hi or out. cnttluK 
or Intwrferlne, iior sbonld tbe fore le^ swhiK out or "roll," or the hind leys 
he cnrrltHl ttK> elose tonether or too far apart. In judging of tbe action the 
observer unist note tbe movements oC encb U'}; and foot, tbe luuidllus of 
t'fich Johd and tlie cnrrlajce of tlie entire iMKly, ns the borse walks and trotw. 
Wiitcb closely for lamenet*s. Tlie hocks slionld he ciirrle*! well tonetber \vlu>n 
In motion. UolUnR or waddllne I" front Is due to too K>'eat width of chest. 
Unee and luK-k action should both \te fre«? and comparatively blRli. Perfec- 
tion of action nt tbe walk Is of Iilurhest lniiH>rtance hi tbe draft horse. 

'I'be draft horse should show a vlKorons, lively, energetic dlsiKtsltlon, yet 
\y» docile, tractable, and lnt»'UlKent. lie should he noltlier slin^glsh, nor 
Irrltidde, nor excessively nervous. 

Notlceiihlo vices, as crlbbbif?. wind sncklne> -ftenvluK, tiill swltcbliiK, shying, 
httluK. klcklnir, litmd shnklujp. »tc., are nndeslrable nnd a borse showluK one 
or more of these habits sbonld Im cut sluirply. SbiKslsbness assocliited with 
fill should I>e nvohU'd, as It Inductw dl?«»ase. Stupidity, clumsiness, meiiuuess. 
or excessive nervonsness are obj»*ctlonahle nud should dlst-onnt the anUnul. 

The head shouhl bo hirge, proportionate in size to the body, well 
formed, clenn, »ntl free from coarsGi\ess and irregnhtrities. Tlie 
forehead should be broad, fidl, and not dished or too prominent. 
The profilo nf the face shonhl ttot be too straight ov of " Koinau 
nos<; form. There should be good width nud fuUneiis between the 
eyes, indicating power and inteUigence. The eyes shonhl be biigW* 
clear, mild, full, sottud, and of the same coloi-. The lids shonkl bf 
smooth, well arched, nnd free from angidnrities and wrinUleri. The 
enr-^ slionld be of mwditim size, well placed, alert, normally active, 
ami free from coarsen&ss. The nostrils should be large and tlex»'>le: 
the lips thin, ev«t, and firm, »nd all of the parts neat and clean 
out. The skin nnd hnir <)f the mnzzd* should b« of good qunhty. 
There, sbonld be « widt' space b«tw»eu the lov\-»r jaws free fvoin 
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meatiness, nbseessos, or tumors. The neck should bo of u size pro- 
portionnte to the rest of the body, well arched, evenly muscled, with 
Isirgc windpipe and smooth insertion into the shoulder. It should 
not curve downward (ewe nerk) or be broken in crest. 

It sliould fit noatiy Into the bond ami l>o free from tblckncBg, conrsenesa, nnil 
enlnrponipnts nt the thront Intch. The iipck should merge evenly- jiud suiootUly 
Into the withers and nlioulderH and b» fra« from sores at tho sent of the colinr. 
The Diane should he thick, 1I# ivroi>erly and of j?ood riimllty. I^ri«nc«s of the 
windpipo Indicate* gootl br«ithlng iK>w«ra. Tbt> Jugular vt^n should «Jiow no 
scars of bleedInK and tlie j^l&ntl^ >tl'>out th» filVroat should he citon and of 
nornini size. 

The shoulder should b« moA^ieiy #l4^ipg^^ smooth, trnd extending 
Tvell back. 

A majority of poorly formed draft horses have shoulders which are too 
steep. Occasionally tlie shonlders are, too sloplus. KIther extreme In a 
draft horse Is objectionable. Trouble wUh coliara comiJs from thepe causes 
when the hov»t> Is do- 
ing heavy pulling. The 
corrsc^Iy laid shouldw 
should form a smooth, 
comfortable btMl for tlio 
collar. Strnlplit or up- 
right siionlders detmct 
from easy, free action 
of the forwlags and gon- 
eraily are found assf>- 
eiatod with tipripbt 
pasterns. Tlieshoulders 
ihould he Hmoothly and dMHdy covere<l with nuiscieK aud bo fr#e from coarse- 
nefiB, rouKhuoss, sor«s, aud tumors. The wKliers should be weM covered und 
moderately high. 

The arm, which extends from the point of the shoulder to the 
elbow, should be short, heavily miiseled, and well thrown back. The 
lorearm, extending from the elbow to the knee, should be long, flat, 
^ide, heavily muscled, and free from coarseness. The knees should 
be straight, wide, deep, strongly formed, and smooth. The eannons, 
extending from the knees to the fetloeks, and composed ehiefly of 
bones and tendons, should be short, strong, clean, and wide, with 
prominent and smooth tendons. The fetlocks should be wide, 
straight, strong, and free from puffs, callouses, or int<?rfering soree. 
The pasterns, extending from the fetlocks to the hoof heads, should 
be modftrat&ly sloping, stron^^, and clenn. (Fij^. 5.) 

The tendency In t^i« dverftUft draft horse Is toward short, upright pasterns 
Slid stubby gait. This Is highly objectionable as are also very lonp, weak pas- 
terns, whleii bring the back of the fetlocks too close to the ground. Tho latter 
tanse strnin upon the tendons when drawing heavy loads. The short upright 
PastemB are M*«n more ohjmtloiwbl* *ln«c tl^ey prevent sprlngry, elastic action 
**f tbo fewt and allow concu*»Imi to Jiir tii^ bony colunms of the It^. The Irrl- 

4tll 




Via. 5.— Correct and Incorrect types of poaternii and feet: 
a, I'aKtern too Btralght and upright*, h, pnstern too slop- 
Ing ; c, covve^t typ» of forofoot ; </, correct type of blBd 
foot. * 
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Ultlan nnil Innivniuintton Inilueoil liy wntluueil JiirrliiB often results In sUle- 
b<4i>«B, rli)gb<)uos, oonis. nn(l kliuire<l atsensos. T.lie bone. of thv pastern Bbould 
b<n£s p slpiie ot.igaaijt n/ijl the front. of tUe toot ao°. ^orsBS liavliig upright 
imRta-ruR and con«^nant stubby actlop wear. out qnk-kly 'wUen nee^l upon pa.veil 
RtreotB. 

Tlieilioofs shoHit) bo Hmiilu .iii «i»e,«oi'»M),.8«i«>«t1i,.iMid .s}rmw«^'ioni 
in slinpe. 

The \ioot Is a .continuation of Hie 8Hln,of ,tbe parts nliove. The. color of the 
skin (tecUles the color of tlie hoof. DarkTCOlnrftd .lioofa are preffr>rvcKl. Color 
counts f<4r little, ^lowever, .If the hoofs .i\rc of .poor shape ai;^! t^A^tur^. The honi 
should bo smooth, waxy looking nnd free from cracks or ridges and tl^e coro- 
nets (hoof beads) should be open, i)romlnent and wide nt the heels. The sole 
should be slightly cvippoU (concave), not tint, -or bulging .(convex) ; -the .frog 
large, »>In»tlc, healthy, and without a deep cleft: the bars jiromlnent. 

Tlio cliost, inclosing tlie heart and 'lungs, .should bo roomy dn every 
resiiect. "An aini>le, wide, deep cliest denotes vigor, power, stroag 
constitution, and on.^y keeping qualities." Tho .ribs ^orn» the 
" barrel " and should be deep, well sprung, and carried low at the 



underline shoiiUl niu back full and low from the floor (sternum) of 
Iho client. " If tho vinderline slopes sliaxply ui>ward to tho stifle tho 
abdomen lias a ciit-up appeiirance. TkiB\^<tici!j,es ls>cHc of rooiniaefs 
nnrl (.lenotes poor keeping <iiuilitips." 

Tho upper pnrt of the "hind quarter shouid show gr»at developiaei^t 
o.f wide, thiclf, smooth ninsclff wirhput angirlaritie.s and coawcaes. 
^li« croup, tho part of tlu- hind qunrter froai top of tlie ,hij> to the. 
jpserttion of the ta.il, s^ionld show eompnratiTO "lev<3ness, umliie 
miisde, and jjr»«t strength. (T'ig. ♦>•) 

The most notable deflci*»ney of this part In dpaft horses Is excessive drnop. 
or steepness and shortness, with weakness of ninscle. Such conformation tends 
to slouchlncss In gnlt and often Is nssoclnfed with "sickle" hocks. The rtrftft 
croup should l»o smootb, of fair length, and neither too mttt&v nor i)erXectIy level. 

The thiglw from the*»«ps dowB-todlic . i ri B iiii should he «*ro«.g, n«»s- 
cnlarj widcj anij long. 

SlUn, llBht, narrow, poorly musoied thighs J«fio^ JJick ^ <il!tM B**'*'- " 
Itrttiortant tlmt the tld^is fijvd ajl .other 0\M» irf <*» M»# #wW»« 
richly snppUwl with nnisclee. 



^ia. 0. — «OGd *nd poor torm In crowp' and Vtptj': 
ttj Too ahort and ateep ; b, gootl draft tyiH?. 




flanks and close to the 
hips. Tlie btiuk, estonel- 
ing fnwn lite miv »f *lic 
witliors to tho 'lapt rib, 
should jjo hrfrnfl, ^joiijte 
mkI m);uipii{^:. hi g»a»m\ 
appencunco it should de- 
note ;fc*reftft strength an^ 
eonyjactness. Tlie loins 
should .bo short, wide, 
deep, and strong. The 
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I^kin^; Jfroni tlic rear tiie phimi> muscles of the Inner sWos of tlic.tlilRlm 
form tlie qimrtors nnd should be full, thick, ami cjnrled ivfll down to the 
Beco^ul thlRha (KHS^lns). 

The stifle joints shoxild be strong, thick with muscle, clcjm-ciit in 
front, and free from dropsical swellings. 

LPie the elbows, they shnnid he so got as to iiliow of ptralfiht, fvec acMon, and 
tttareforo iieUher amn-^ubl.v tnrntMl tuwtird ,or awiiy fwc&fi the body. 

fhe gasldns, or lower thighs, correspond to feiie forearms, and 
shoidd have the same qualifies; the musclos should be large, promi- 
nent hi front of the bone, pnd carried we^ll downward. The hoQks 
Rise fl^O^t important joixifs because the great strain of .sti^rting 
h^l^ling.a load falls npon.thcni, and they will soon break dt^am^ if nj* 
PM^^ strong and perfectly sound, TJie joixits should be large, eleftn, 
shaqjly define*^, wide, d»ep, and wall set. 

Poor hocka arc a common fault In draft horses. It .Is Imiwrtant to hnprove 
this deficiency. To that end hrecHllnK aidnials should hnve^good Iioeks, and .for 
work horses this «lso Is Invperatlve. Thp hock (not ** hind knee"_) Is coiii- 
monly tiie st>)it of some one of such diseases |is bone ^aiid ,hoK (not *\bloo4l") 
fi]iavl(i, thoronKhjiIn, and cnrb. These should be avoided. The Joint should 
lock and fi>oI .firm, hfird, and with each bone well defined. tr»?e from nioatlness 
and of Kreut size. The .3K>(nt of the hock ,shouId he iironilnont, clean, ftnd 
slmrp, iiud the tendons inider It strnlRlit, distinct, but fr^ from hnlylnj;. 

j@»;jii«t Jins ;beejn .pegi^iMliaig l!^i4s<^*^.) 

feet Oif ^die -forelog ;ipp4ie,s .wi-f'h .equal fcriiitih tot4i-e cocpe6pond«ing4.ia»fe^ 
of the 'hin*l extremity. 

The cannons oC the bind leg should have the enme wide, .flat arix;arnnce 
fleHiruble In those ot the foreleg. As the Iiind feet strike the Rrnniid a ^lantlnf? 
blo^, while concussion on the forefeet is direct, nh^>lute correctness In form 
Tid perfect soundness Is somewhat mo::e Important In the forefeet than In the 
hind feet. The hind pasterns may bo slightly more upright tfian those of the 
foreleg. The hoofs of the hind limbs are steeper and narrower tlu^n those of 
the fqrelegs. ;rh© hind fetlocks are most likely to be blemished by puffs nnd 
iHtyfjprliwc sores. 

CARE OF BROOD MARES AND NEWBORN FOALS.* 

The loss of foals before weaning time has been variously esti- 
mated at from 10 to 25 per cent. Aecordxng to Dr. A. S. Alexander, 
of the "NViseonsin Kxperinient Station, the greater part of tlus loss 
caH he avoided if .pro]>e4* attention >s giv»n to the pregfna^it matie-*»*id 
to the foal dnrinii? tlic first few we^cs of its cxi.'itcneQ. 

Manyi)rood ma.re« are ov«rwarlc«d and otf lers .are Htoi^t .iqo cAofieiy 
con^ned in .sta.bles. T?o#h sta-lKons -and mares .*diou^d be ^noderaftfAy 
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workod and leapt in t3i« op&ii us much as possible. If k«pt in a stable, 
tliQ Ifttter hIiouIcI l>e well ventiUted, and m^Uffffijjlfff^igiitG the maro 
should be iu an open shed. Gom^ pasture grasH is Uio best feed. 
Corn should not be fed *xcept in small quantities. 

The iiinro in foul Rliotiia bo workwl liRhtly or niuiiulnntly exorcise<l evory dny. 
KxerclHt> Is nbKolntely iiocosfwry- SIio shoiiM ot'cnpy n roomy box stnll. ller»» 
Khe win tako m>me a<blitioiial exorcise ana will not be nfrnld to Uo down. She 
will bo U*H» likely to Inn-oine "cast" am\ esciii>e havlnjir " Httwketl " Ipkh iiikI 
dropsical «w«411nss of the uddor and nbdonien. Tliu bMldlnj^ sbotild be kept 
clwn and dry. 

Fr<Hl the niaru sound, wbole oats, bran, and mixed or tlniotby bay. Avoid 
moldy bay or ailage, damnRod grain, woo<ly, wontbevwl foildor, dnsty or rusty 
81 raw, or hjiy containliyr <»ri?ot. Kofjt j)r(»jfiiant maros out of cornstalk flclda 
Provide th«Hn with plenty of pure, clean wntcr. In working maros avoid jark- 
Inff, Hevere pullinR. wading tbrougb deep mnd, manure plies, or snowdrifts. 
I-.et tbo work ho light, easy, and steady. Keep the bowels active by feeding 
bniu niid a little ilaxse<'d meal, ciirrot>i, or some sweet ailage. 

The mare goes 4S weeks, or about 3-10 days with foal. As foaling time 
niipr(JiiciieH decrease tiie grain ration and Increos** laxative foo<l8 to keep tbo 
bowelH acting freely. Const li)at Ion Is dangerous. \Vben wax forms on the 
teats, about three days before foaling, stop working the nmre and place her lu 
a pr^wintd box stall whore she can be watcb^l until the fowl Is horn. 

After foaling leave the mare alone for a time. If she is lying down. If sho 
does not exiu'I ber afterbirth |>roinptly when sbo rises frtnii resting. Inject into 
her womb one-balf gallon of lukewarm 1 per cent solution of coal-tar dlslii- 
f**otaut, or othor mlid antiseptic. If the afterbirth then does not conie awiiy 
within an hour or two. It should be removwl by band. An exi>«rt shcn^d be 
ejnj>loy*«l for this operation and when It has been pwformed the womh should 
again be tinsiiwl out with an antiseptic s«ilutlon. Half an hour after the birth 
of tbo foul, or about that time, offer the mare a pailful of lukewarm water aad 
again ut Intervals of two boiirs. >rnros are tblrsty nt this time and sbonld be 
•hundantly «iipplle<l with water. An hour after foaling the mare may eat n 
jURsb of steanie<l onts and bran. If she baa heon accustomed to sneb fee<l; other- 
wlstj give ber a small feed of ber ordinary grain ration. In n few days. If tbP 
weather Is fine, the mare and foal may take some outthmr exorcise, and In two 
weeks, or tbereabouis, she should have recoverctl from foaling and be taking 
ber usual tmil, grazing grass and getting ready to resume light work In harness. 

Two 14 by 14 foot box stalls should he kejpt ready for the use of mnros oa 
«v*ry farm wiu-re foals are raised. >'o mare should be allowed to foal In aa 
onJinftry stsU or niHir^pHr«<i Ih»x stall. Kavel and Joint diseases will not be 
likely to attack foals bom In clean places. An absolutely clean foaling place H 
necessary and sbonld be prepared as follows; 

Iteniove and burn all loose litter and manure. Cleanse and scrape the floor; 
then saturate It with a hot 1 to r.O solution of etwl tar disinfectant or a solution 
of 4 ouncjsH of sniplmte of eop^par (bin#stone) to 1 gallon of iiot water. Scrui) 
* and cleanse the walls with n similar solution of coal-tar dlsinf»atant or a 1 to 
l,()On solution of corrosive sublimate. Cleanse the eelllng In the same way; 
then apply to walls and ceiling fiesh-made lime whitewash, to each gallon of 
which 1ms be«'U added one-third of a i>onnd of ehiorid of lime. Cover the floor 
with frftsb. dry iilsnlny-mlM shavings hi preCiw#noe U> any other t>«d(llng 
material. Uemov* »ianure as s«o» as It Is dfoj^l**fcd. 
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CAHE OF THK NEWBORN FOAL. 

When the foal Is hovn and 1ms been curtnl for ami tlie nfterbirth of the iimre 
has come nway, remove the mare ami foal to the socoiul box. stall, lu-oiinroa as 
was the first. Then clean out, aiainfect, ninl whilewash the Ftall just nwd and 
imt In fresh, cleim, dry shavings. In rt'oainew^s for the reception of the next m«re. 
The aiare must always occui»y a clean, siiocinllj- prepured box stall, ami It 
should be jierfectlj' veiitilntwl and ns annuy us possible. 

VVbei-o but one box stall la avnilahle clean it out, burn the nfterblrtii and 
soiled bcddiuR, use a disinfecting solution freely on the tlnnr, and put In plenty 
• fresh, drv clean shavings as soon iis i>ussli>le after the Iilrth of the foal. If 
the II .i -c fcvais on gras.s, treat the foal as If It had been born in tiie stable. 
Navel Infection Is less liable to occur on grass, but tliis is iK»»Hible, and iireven- 
tire treHtment therefore Is neeessnrj*, no matter where the fonl i« di*opi)ed. 

Attend to the unvel cord (umiiilicus) as s*>on ns tlie noaip of tiie foni 1ms i>e^i 
cleared of afterblrtii. If iwsslbie, avoid tying the unvel cord. It Is best ft>r ;t 
to break off iiaturullj-. If it falls to break and the nmre Is Ij-lng down, make 
her get nii, and the cord may then break. 

If fouud necessary to tie tiie cord, use n clean di.'^lnfected string. A dirty 
rtring may cause infection. Soak the string In a f5 per cent solution of ly»3l 
or carbolic acid or a 1 to 500 solution of corrosive sui>liniiite (bichlorid of 
Diercnry). Tie tiie cord 1 inch or a little more from liie belly; then tJevov the 
cord with a clean knife. An eniusculator or ecasenr (castrating Instruments) 
may be used to sever the cord In place of tying It ntid then cutting through 
below the knot. 

Saturate tiie stnmp of the navel cord hnraediateiy, wiiether tie<l or not, witii 
the following dlsinftictnnt : I'owderetl corrosive sublimate, 2 drams ; boiling 
water, 1 pint. WIimi it has coohnl, color tlte solution wltii 2 drams of tincture 
of Irou, label tiie i»ottle "poison,** and keeii it out. of tiie way of cididreu. 
Rejient tiie application twice a day until the cord shrivels up, drops off, and no 
raw spot remains. 'j*o kwi> the solution from blistering the foal's beiiy, smear 
carbollzed vaseline or unsaiteil lard around the navel before making tiie first 
ai)pIlcation. 

A goo<l way to use the solution is to put some of it in a shallow, wide-necked 
bottk', then hold the iiottle against the fwl's beiiy with the nnvei stump im- 
morsed so that It will completely covere<l hy the tiuld. If the navel cord has 
been ti<Ml, remove the string as soon as i>ossible, squeeze ont the blood clot, and 
instantly soak the navel stumi) wi(h tiie corrosive sublimate **oiution. "Use the 
solution twice a day until the uavel Is 'perfectly healeil. Iteniove sh)Ughing 
portions of the cord eacii morning, go far as possible, to allow the solution to 
wet raw parts of the cord. 

A strong foal will be on Us feet and trying to nurse in less than an hour from 
birth. Such a foai needs no help, but a weak one will have to be iield up to 
suck until strong enough to do so without helii. Wash the ndder of tiie mare 
with n iaUt'vvarm 2 i»er cent solution of co«i-tar diainfi'ctant and then rinse off 
n-fth warm water before the foa! is allowed to suck for the first time. The 
Pxternai organs (genitals), tail, and hind parts of the mare siioiild be washed 
with a siiiiiiar solution once a day for the first we^ or bo aft&r ihe idrch of 
tiie fmil. 

Kot'piug tiie udder frf?e from Infective matter in lids way tends to iireveut liie 
toal from scouring, for that condition of the bowels often Is due to germ Infec- 
tioa of the Intestinal tract by way of tlie moutii. IJisinfection of the uavel cord 
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alHo tends to prevont BCdnPliiK. At blrtli the Intestine of the foni contnliiB n 
sticky mns« of fetuit inntter (mefonhini). This should comenwuy promptly and 
tiffttfllly thlfe m nt*cotfifi)lthhfiHt by tlTK» m^t milk f coli>f«tr^un>. \Clil<'h poafeWsfs^-H 
pnpRntlve pi-oi Kettles. To n^sf nntHPt\ eltliet- Inst'rt n snnill tnllow dip canille 
futndo lor this piir|>os»j) In the fortl's" itftum, or within nn hotir from lilrtli trlve 
an lnjG<>tlou of either warm wnter, warm sllp|ier>- elm hftVk rea, tliixwtH\ tea, 
*f\vwr oil, or n mixture of equal parts of crearii, in^lasnes, unO warm wuUt, nnd 
r(>j>out In 12 hcnu-s if require*!. ITnnn nm'y lit* done liy injftcilnjr n Inr'ste q\ian> 
tlty of HtrouR, soapy warm watfr wllh nn ordinary *' horse syrlnRe." X fimxi- 
tnin syrluRo is to be lireferreil nnd siimll halrd-rnbher" noy.zio or a shiall clean 
rubber Iiosg nhd funnel. Sihefir vasi-llne or lard on the riozzlo add In* reetnin 
before Riving the liijeotlon. If the I>o\v*'1m do not move within 2t ho\ir8 from 
birth and the fnnl s^vms *(lcT{, Hhake up two to ftinr tabl(-'si>6ohfuls''of pnro' castor* 
oil In inlllc or n ndxtiire of equal quantities cf east or oil and'sweet oil, aceordhiK' 
to flzc of fonl, a'nd give ns' one dAsfr. Then eontlnije the IriJtK:^th>ns n't llit'ervals 
of trtx* hours. 

lu cni^o the mare dies' or has no n'lllirth'e foal ifiAy" be nilsetl oft crtw^s uillU, 
If the attendant condnets the work patldntly ahd Intelligently. Chobpe Ihf- milk 
of'a eow that hns recently enlveil, i>referahly orie which plvefl milk' iGv* In \intt 'r- 
fat; for iuart*'s- inllk, whlld rlrh lu nllfrar; Ih* iM)Or In fat. J<t\'eeteu the milk 
Willi itft»lnft**»f or supiir and dilute v^ltli wifrm w^ten C,\v9 a llttle rff'tlflft'Lne- 
|Hi ri>d nillkf nt shrtrt Intervals frmti n scaflded " nhrHlUfEf h'ottle' nhd' lar^e rlftW^M' 
nipple. He careful to keep th>? l^ottle wflfftl'rflpr*^ (*^ViimMl»iJ'' cl#in. ASd an 
ounce of Ilmew'ater to encll"p^l^f df t1^*vWlftfeHf/i**fk*i*h(frftf6w'^ 1*1^ b ^111.™' 
once an hour at first. 

As the foal Krnws. i?rn*tnally Increnfie'the nmount of nitik fe<l and lenRtheii the 
Intervnls hetwe*>n menls. In n few day h food may be" Riven Mk tlni^p a dn.v; nnd 
later fiuir'tln^es dally; nie foal will sdou learn to driulc from a pall If nlloWed 
to pnek tlio iit!endant'» flu^revs at flrst. 

I'utll the bowels niot-e freely plvo pretal Injectlonft' iilirht and riiomlns.' If 
tlie foal fk'^onrs nt nny time, Rive two to four tablo.-ip«'onfnls'oC a nVlxtnro uf 
Hwa«t oH niftl pure eastor oil nhukert nj) In milk and ntop feetllnar nUlk for twh 
or Ihrw nitmls, allowlns sweetenetl warm wnter nnd llniewatcr Instead.' 1-et the 
firnl U<tlc- fMitmWr aft" sooti ns' It will wrt nnd fn^du»41y lutroflse tlie'niurtnTit 
nnd add wheat hrau. In five or six* we<^ks'Hftnie sweet ntehu u'lllk uiaybe glvftn 
nnd the amount jfradnally Incrensrd dallv until, liTthrott iilioifthfi'Cff' srt,' It'mny" 
bo Riven fM'ly threO times a day Ift pln^-e of new mllk^. finil a\ tihti ti0 

also will be eatinj? freely of prasu^, Rriilu, and bran. 

A1:'h11 tlirft(« nilpply* irtire'e*)ia drlnl^if^ T-ot the fbnl run ortt In iv lot 

oK^S«~ liktthVfl.iI^^'ffir'e^^teiar Art^i.-l^ru'to !>& handled dally. IVeil shVnll 
quantltl«« of nntrltlous fo«<l often, ke«»lnp nil foo<l vPSftels eleBU, and 'the fofll 
*d«WH^'th^^U^ a-flfr*dlf*lf,#tT v^ll.' 

NAVEL AND JOINT DISEASE IN THE NKW'BOKN POAl.. 

Rt^veuty-flve per cent of the caseB of thls'dlaO^nsa affect foalt* dnrln's the first 
three weeks of life. Kat, tlnbby' fAalB,' w-Ifli*»«Tf-iri*LtJ|lfe 'nTtvM'Wjril^, ofiJsrf tl^ 
pet of overfed, pampered, uudoroxercl^^l' stnlrt^Si*, o*'fr6^ uv^eA'lft ll1{« ciVii* 
dltlon- -are eH|»eelally prone to the dlsenso nnd are most llk^y to sirt^nniir 
I-'oalrt that luive snuill uavel cords and nrfi lU-feiya^ "i^t^) B^fcfS thtter'Al'ahJ 
nursing, are much' le^s liable to attack. 
4ft 1 
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Dr. Alexnwd«r ^©^itee*? *e. s^fti^t^s of m*-vui^ ar¥efc fo'm^ 

as loHows: 

A fe^v days affdi^flfrth the fbal Is ioxunV to ite \tfm% Irtino, f^V#rlsn, ana wlfli 
InipHlml aiJ|>Ptlte. One Joint or anothor Is swolteii, hot, nnd imlnful. Vsiiiilly 
the attack affects thw fetlock, liock, stlfl?-, lilp, kiier-, elhow, or sUonldof. Somo- 
tlniea iibscesses form at tlio" poll,, about tbo riba, or along the spinal oolninn. 
The ftwellliigs nipUlly Increase In size and soverul Joints are affected nt one time. 
Tliero Is swelling of tlie navel, and i>ns oozes from one or more oi>enlng8. Pus 
forms' In quantities lu the alToctert Joints. r>l«Trhea usually comoH on, or may 
he uH»i(H«sed wHK c©*imtl>)Hfc>iA Sooa frb* fo«4 Is too weab tto stand, loses appe- 
tite mtlrely, and dies in a few dHy«, or in two^ or" t*ir^ TRflfteks, la lluKerlng 
cases. Often urine cscni>es froai Hn> nnv«l, or tb^ £o»l jta^^w^ bloody urine; but 
llie latter symptouis may, for a tlu*^ #it h^ni, h» iJP***«t sfr-tmont noticeable 
symptoms of pns Infection. 

The navel cord (unihillcna) conn«ct« ts|i« fOfBl's hody wUb the aftarbirtb 
(plftcentnl membranes) of the mare. * * * 

When tlie navel cord breaks at birth its bloo<l vessels and tube i»romptly 
close. If all Koes well, if iius-fonnlUB f^eruis from filthy or soiled beildlH};, lloor, 
or groundf sret onto the raw nuTel cord, Jiowever, they cause Infection, Intlnmma- 
tlon, and collections of pus at the point Involved, and rtience garms m'fi em»tr\t^ 
Into the system and form colonies (secondary abscatwes) eJsewhere In »*© hoifly, 
and notably In the Joints of the extremities. 

la cases of g#n«raHzed Infection (i>|,^l*Hnlii ) Hhrmammf may he found in the 
liver, kidneys. lungH, brain, niuscles, and sul>cutaii€K)ns connective tissue. If 
tlie urnebns falls to close, urine dribbles or streams from tlio navel opening and, 
tu tluit event, abscesses of the Joints eventually apiM'jir, the Infection having 
become general. The latter condition Is terme<l "ikervlous" or "persistent" 
uratrinia A majority of Infectwl foal« die. >£*covery 1» «»ldom pwfftct. Th« 
colts fall to thrive or develop jHM'fectly, and are apt to have chronic afTectlons 
of the Joints, Treatment of the disease cau only bo properly conducted by the 
trnlaed veterinarian, and lie may employ a special (antlstrei)tococclc) s«rnin 
with some degrt^ of success, both as a preventive and curative agent. 

^Vhell working the mai*o the foal should be left in the stall. lie 
will fret at first, but gradually gets aeeiistomed to boiiig alone. For 
the first few days the mare shonltl be worked only half n day. She 
will b© soft and worry greatly, probably henling lierself up quit* 
badly, in which ease it is a good plan to milk her tilm<>st dry on eom- 
ing in at noon and then put her in a stall to e»t a little hay until she 
cools off. After this she may be Avntered, turned in the stall with the 
foal, iintl fed her grain. Bt'ginuing with a half day in this fashion 
she may bo gradually toughened baek into doing her full share of 
the n'gnlar t«aiu work. The foal should never ho allowed to suck 
milk from a worn mare, as it sets up indigestion and starts seonrs. 
A bucket of water should be kept in (he 8t«4l so the f-oai m«y take a 
driak whenever he wants it. 

A foal will begin to nibble at grain when be is about a month old, 
sometimes earlier. His first food should bo oatmeal, allowing him 
such small quftntitj*^ of fclii« as ho will eat. At six weeks of age a 
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Httle hri»n msy l>e added, to be followed latar with grain. Grass 
sliould bo supplied as soon as the foal wants it. "WHien feeding bran 
or grain the supply shoiiUl bo renewed often so as to keep it fresb and 
sweet and any sudden changes in feeds jnust bo avoitled. Tf foals 
are thus cared for during the summer the weaning process is an easy 
one. When weaning the foal he should be kept away from his dam 
for gooil, "Weanlings should have warm quarters during the first 
winter, and uuiy Ije fed gmxl oats and bran — one-fifth bran by 
weight and choice hay free from dust and mold, the feed to be jpven 
often and a little at a time. 



[A Unt glvliip the tUl«s of nil Fanners' Ilnllotliis available for tllRtrlbutlon 
will he went fr«e i-ipon application to a Alentber of ConErefte or the Secretary of 
AierleiiltHre.] 
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